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(54) Productive process for manufacturing an algal species-based organic complement for 
vegetal fertilization 



(57) An organic complement for fertilizing vegetable 
species, as an organic product which fulfills with the fea- 
tures of a growth stimulator, mainly manufactured from 
green algae (Utva rigida) and brownish algae (Macro- 
cystis pyhiera). The invention includes a process for ob- 
taining the complement that requires washing, grinding, 
acid and alkaline digestion, filtering and packaging 
steps. The most important used supplies are hydrochlo- 



ric and phosphoric acid, and potassium carbonate. The 
product allows to improve the absorption efficiency of 
the nutrients supplied by the fertilizers, guaranteeing an 
optimal growth for the plant species, achieving a higher 
production in a short period of time. The product is bio- 
degradable and beneficial for soils. 
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Description 

Cross-Reference to Related Applications 

5 [0001] The instant application claims priority over the Chilean Patent application CL 24-2003 filed on January 8 
2003. 

Background of the invention 

w [0002] The increased demand for organic fertilizers in developed countries and the current tendency to its sustain- 
ability regarding the industrial wastes management, which minimizes the environmental impacts, are situations con- 
sidered as relevant. In this context, it is envisaged to provoke a positive environmental impact generating a productive 
alternative directed to the use of low commercial value algae for the production of a complement for organic fertilization. 

?5 Brief summary of the invention 

[0003] The features of this organic growth complement are based on function of the marine algae contributions, 
which comprise a wide range of mineral elements, aminoacids, vitamins and auxin- and cytokinin-type phytohormones! 
[0004] The resulting product contains these elements in an active form; therefore, a higher plant production and/or 
better yielding can be obtained when it is supplemented to plant crops with a basal fertilization suitable for the vegetal 
type. Furthermore, this product fulfills meets the following organic standards: EU N° 2092/1; USDA/NOP - Final rule 
(USA), and the JAS Japanese Agricultural standard for Organic Agricultural Products (Japan). 

[0005] This organic complement for basal fertilization allows better seed germination, an increase in root develop- 
ment a faster and more uniform plant stabilisation, an increase in the nutrient absorption, a more efficient nutrients 
exploitation, tissue composition improvements, higher resistance to frosts, higher resistance to drought and a faster 
recovery, higher resistance to diseases and plagues (by fungi and insects), and longer shelf-life. 
[0006] The term "basal fertilization" must be understood as the soil fertilization necessary to be applied to a soil once 
checked the soil needing of macronuthents (nitrogen, phosphorus and potassium) and micronutrients (molybdenum, 
magnesium, boron, etc.) considering the vegetal type to be growth. 

[0007] When applying this product as a fertilization complement achieves a maximal effect within a monitored ferti- 
lization program, with a constant soil analysis. Using this product, soils do not require (as usually), an over-dosage, 
since a minimal but exact fertilizer contribution is enough in order to achieve optimal yields. 

[0008] Furthermore, it is important to note that the obtained "organic product" as prepared from raw organic matter 
consisting of "organic" sources, through the process herein described, allows to provide a fertilizer complement for 
plant growing certifiable for being used for organically grown food crops. 

BRIEF DESCRIPTION OF THE DRAWINGS 
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[0009] Figure 1 : shows a flow chart for a typical process for making the organic fertilizer complement. 

[001 0] Figure 2: shows a mass balance and process condition flow chart for the manufacture of an organic fertilizer 

complement embodiment of the invention. 

[0011] Figure 3: shows a typical processing equipment system for producing the organic complement. 
DETAILED DESCRIPTION OF THE INVENTION 

[0012] The present invention provides an organic fertilizer complement, its method of making the fertilizer comple- 
ment. The organic fertilizer complement is manufactured from green algae (Ulva rigida, hereinafter "ulva") and brownish 
algae (Macrocystis pyrifera, hereinafter "macrocystisT). The organic product provides features of a vegetal growth 
stimulator for plants. The product provides improved absorption efficiency of the nutrients supplied by the fertilizers, 
guaranteeing an optimal growth for the plant species, and achieving higher production in a short period of time, the 
product is biodegradable and beneficial for soils. 

[0013] The process for obtaining the fertilizer complement from the ulva and macrocystis typically includes the stops 
of washing, grinding, acid and alkaline digestion , filtering and packaging, typical other raw materials are inorganic acids 
and salts, such as hydrochloric and phosphoric acid, and potassium carbonate. 

■ Raw Materials Reception: Fresh, whole Macrocystis, previously washed with salted water in order to remove 
sand and foreign organisms, is received. Ulva is received, dried and minced. Both raw materials must be in good 
conditions and without malodors or other strange odors. Any equipment items used in the description below are 
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shown in parenthesis and referenced in Figure 3. 

Grinding- The dried Ulva is ground to about 0.2 mm in a blade mill (12) for achieving good homogenization when 
later admixed with the Macrocystis during the alkaline digestion step, descnbed below. 

Weighing- The fresh alga Macrocystis and the ground and dried alga Ulva are weight into portions at a weight 
ratio of 1 :1 on a fresh algae base. The weight ratio can vary up to 10:1 if dried Ulva is used. 

Washing: The fresh alga Macrocystis is placed in the perforated basket (1 6), and immersed into a conical vessel 
(1) containing cold tap water. This operation is repeated until it is established that *e Micro**, is clean , and 
hat the salts have been removed satisfactorily. A checking of the salt removal can typcally be carried out by 
pouring about 20 ml of washing liquid in a tube and adding 3 drops of AgN0 3 . If a wh,te precipita e forn^ then 
excessive salts are still present. This operation and the checking are carried out until the prec. P .tate formed is 
minS Alternative means of checking can include a batch or continuous analysis of the electnc conductivity of 
[he washing liquid using instrumentation that are well known to those skilled in the art. For accelerating the washing 
process at the time of draining the vessel, water can be sprayed. 

■ Mincing- The washed alga Macrocystis is then minced in a turbine mill (13) until a typical particle size of about 1 
cTdiameter is achieved The minced algae is subsequently placed in a perforated basket (16). This step as as 
a first objective to facilitate the handling of the alga during the process, and as a second obje ct,ve t0 ^ chie ^ ^ 
particle size which allows the subsequent reagents to uniformly penetrate wrthm the alga, thus ach.evmg more 
homogeneous reactions and better control of the chemical treatment. 

■ Acid Treatment: The perforated basket with the mincod Macrocystis is immersed in the jacketed vessel (2) con- 
Zng. per 1 Kg of Macrocystis, 2 parts by weight of water and 25 ml of 0.2 N HCi, for 30-40 minutes at * 50 C 
under constant stirring (mixer 1 7). This treatment removes the mineral salts and the excess soluble organic matenal 
which was not removed in the previous washing step, as wel. as the sediments and organisms associated I with 
the raw algae. An ionic exchange chemical reaction is carried out, principally between the calcium ,on and other 
divalent ions as magnesium and strontium contained in the algae as the correspondmg divalent metal alginate, 
thus producing alginic acid (HAIg). 

[0014] The chemical reaction is as follows: 

Ca(Alg) 2 + 2HCI 2HAIg + CaCI 2 

■ Draining: To carry out the residual liquid and solid separation, the perforated basket (16) is raised out of the 
jacketed vessel (2), leaving the liquid to drain by gravity 

■ Washing: The resulting drained solids are washed with cold water, such as by spraying water through a hose into 
the basket containing the algae, for complete removal of the alginic acid. 

■ Grinding: The washed algae Macrocystis is ground in the turbine mill (13) having a sieve that has ,0A cm holes, 
for mechanically reducing the algal particles to assist in their dissolution during the subsequent digestion step, 
thus, the smaller the particle size, the more effective shall be the reaction. 

. Digestion: An a.kalinizing agent, potassium carbonate salt (K 2 C0 3 ), is solubilized in hot water in a jacketed I vessel 
(3) The proportions of the algae and salt are, per 2 liters of water: 1 Kg of ground MacrocysUs ; anc I 0 g of K^CO* 
The perforated basket (16) of freshly-ground Macrocystis is immersed in a jacketed vessel (3). The dry .ground 
algae Ulva is added and mixed. The solution pH is controlled (near to pH 10), at a temperature of 65 ± S C for a 
time of 2 hr under constant stirring (mixer 17), for obtaining a high extraction yield of potassium alginate In this 
step, a neutralization reaction occurs between the alginjc acid comprised in the algal particles and the potass.um 
alkali, which produces potassium alginate in aqueous solution. 

[0015] The reaction carried out is as follows: 

HAIg + K 2 CQ 3 KAIg + CO a + H 2 0 
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!™tS JT T° ti0 ? iS important since t0 a ,ar 9 e extent the Veld and quality of the final product depends on the 
control of the physical-chemical parameters that are involved therein. 

" e " t: '™ 1 f dia,e| y afterthe di 9 estion ste P ^ Wished, the pH is reduced with an acid agent, phosphoric 

« 3 f ,? 4) f T P 1 9 " 5 " 1 ° l ° PH 4 5 ' 6 2 31 8 tem P erature of about 50»C, for achieving better stabili- 

sation of the final product. 

■ Rltenng: Using a plate and frame filter-press (7) using a cellulose media as a filtering media. An objective of the 
diges«o n n IS PH-adjusted extract solution by removing the non-soluble particles that remain afterthe 

■ Storage: Using fiberglass vats (8, 9, 1 0 and 11) the fertilizer solution product is allowed to cool for approximately 
between 1 to 2 days. Storage includes avoiding any kind of contamination, damage or deterioration of the product 
while it is not d 1S patched, and controlling its environmental conditions: temperature and exposure to light 

1° h T liC T d fertiliZSr com P ,ement P roduct is Packaged into plastic containers for its subsequent transport 
TlT n "J ; 'f K necessar y t0 note the Importance of the packaging as an aspect of the quality in the product 
delivery, since it is the main way of maintaining quality in the distributed products. 

Sn^nJ!!^ K iHZer "T 6 ™" 1 can furtner com P rise elements, aminoacids, vitamins and auxin- and cyto- 

kinin-type phytohormones, based on the marine algae Ulva and Macrocystis contributions 

f° fl 0 l 81 COmplemenl according to the present invention comprises algal particles as well as some inor- 

final product * " ' tab ' 8 ' ' *™ percenta 9 es of these components on 100 L of the 
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Ingredients 


% 


Macrocystis and Ulva algal particles 


56 


Water 


43 


hydrochloric acid 


<0.01 


potassium carbonate 


0.6 


phosphoric acid 


0.3 


potassium sorbate 


0.1 



Percentages calculated in basis of 100 L of the final product. 

[0019] The obtained product, prepared from "organic" sources and the process above described, is able to provide 
f °H f0r b6ing " 0r9aniCa " y 9r0Wn f ° 0d Cr °? S - Thus the ferti,izer complement can be 

toXlS^ZZT ,n to provide a 9rowth stimulator source which comp,ies with " or9anic " standards 

[0020] As stated above, it is highly desirable to obtain a product which meets with the requirements established in 

SSL ITJ' aS / n t 0rganic P roduct for bein 3 a PP |ied t° organically grown food, it is necessary to guarantee that the 

2 Shi' Z P T f ' S ° f t0XiC e ' ementS ' SpeCifiCa " y h6avy metals - which are hazardousTor living beings. Table 

whel sardtvel 0 "Jj T*™ °° M * ^ aCC ° rdin9 t0 the > resent invention . 

wherein said levels have been measured by atomic absorption spectroscopy. 
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Table 2 


HEAVY METALS COMPOSITION FOR THE ORGANIC COMPLEMENT FERTILIZER 




[ Arsenic* 


Mercury* 


Cadmium* 


Maximum allowed by the EEC 


j (nWkg) 


| (mfc/kg) 


(nig/kg) 


Ulva j 


1.03 


I 0.01 


j_ 0.91 


Macrocystis j 


0.24 


0.00 


0.24 


Final product 


0.05 | 


0.00 


0.02 



* Atomic absorption spectroscopy, mean value of duplicated samples 
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[0022] According to the mentioned standards, the heavy metals content, specifically As, Hg, and Cd, must not be 
higher than 5%. The product of the instant invention fulfills satisfactorily these requirements. 

Example: 

5 

[0023] In a preferred embodiment of the invention., a vessel is provided with water (1 00 L) at a temperature of about 
40-60°C and 1.25 liters of 0.2 N HCI. 50 kg of minced Macrocystis is added and stirred during 30-40 minutes. The 
residual liquid is removed and the solid is ground and then incorporated into a second vessel with water (200 liters), 
potassium carbonate (1 kg) and minced Uiva (50 kg) for 2 to 2-1/2 hours at a temperature between 60-70°C. After 
10 filtering, the pH is lowered to a pH between 4.5 - 6.2 with phosphoric acid., to produce the resulting liquid fertilizer 
complement. 

Claims 

75 

1 . A process for making a fertilizer complement, wherein an organic vegetal growth stimulator is obtained from Ulva 
and Macrocystis algae, comprising the steps of acidifying the Macrocystis with an acidifying agent, and digesting 
the acidified Macrocystis and the Uiva with an alkalinizing agent. 

20 2. The process according to claim 1 , wherein the growth stimulator comprises auxin-type and cytokinin-type phyto- 
hormones. 

3. The process according to claim 1 wherein the the Uiva algae comprises Uiva rigida and the Macrocystis comprises 
Macrocystis pyrifcra. 

25 

4. The process according to claim 1 , wherein the acidifying agent comprises 0.2 N hydrochloric acid. 

5. The process according to claim 1 , wherein the alkalinizing agent is potassium carbonate (K 2 C0 3 ). 
30 6. The process according to claim 1 , comprising the steps of: 

1) receiving fresh algae Macrocystis and receiving algae Uiva, 

2) grinding the alga Uiva, 

3) weighing the fresh Macrocystis and Uiva algae, 
55 4) washing the fresh Macrocystis in water, 

5) mincing the washed Macrocystis, 

6) treating the minced Macrocystis with an acidifying agent, 

7) draining the residual liquid and separating the solid, minced Macrocystis, 

8) optionally washing the solid, minced Macrocystis with cold water, 
^0 9) optionally grinding the washed Macrocystis, 

1 0) digesting the freshly ground Macrocystis with a potassium carbonate solution under stirring and admixing 
the dry ground Uiva, 

11) adjusting the pH of the digested mixture to acidic with phosphoric acid, 

12) filtering the digested mixture; 

45 13) optionally storing the filtered solution for 1 to 2 days, and 

14) optionally packaging the resulting product in plastic containers. 

7. The process according to claim 6, wherein the weight ratio of the Macrocystis to Uiva is 1:1. 

so 8. The process according to claim 7, wherein the weight ratio of Macrocystis to Uiva is up to 10:1 when the Uiva is 
in a dried state. 

9. The process according to claim 7, wherein the step of washing results in a low electric conductivity in the washed 
Macrocystis. 
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10. The process according to claim 6, wherein the step of grinding the Uiva reduces the size to about 0.2 mm. 

11. The process according to claim 6, wherein the particle size of the Macrocystis in step 5) is about 1 cm and in step 
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9) is about 0.4 cm. 

12. The process according to claims 4, wherein the ratio are: water (200 L): Macrocystis (100 kg): 0.2 N HCI (2.5 I). 

13. The process according to claim 12, wherein the acid treatment is carried out with 0.2N hydrochloric acid during 
30-40 min at 50°C with constant stirring. 

14. The process according to claims 5 and 6, characterized in that the ratio are: water (400 I): algae mixture (200 
kg): K 2 C0 3 (2 kg). 

15. The process according to claim 14 ; characterized in that the alkaline treatment is carried out with K 2 C0 3 during 
2 hours at 65 ± 5 °C with constant stirring. 

16. The process according to claim 15, characterised in that the digestion achieves a pH value of about 10 ± 0.2, 
'5 allowing to obtain high extraction yields of potassium alginate. 

1 7. The process according to claim 6, wherein the final pH value of the product must be regulated with technical degree 
phosphoric acid (H 3 P0 4 ). 

20 18. The process according to claim 14, characterized in that the final pH value of the product must be comprised in 
the range of about 4.5 and 6.2 in order to achieve a better stabilisation. 

1 9. The process according to claim 6, characterized in that the final product must be filtered though a plate and frame 
press-filter (7) using as filtration media cellulose covers. 
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20. A fertilizer complement obtained by the process of claim 1 . 

21. The fertilizer complement according to claim 20, further comprising mineral elements, aminoacids : vitamins and 
auxin- and cyto kin in-type phytohormones based on the marine algae Ulva and Macrocystis contributions. 
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FIGURE 1: FERTILIZATION ORGANIC COMPLEMENT FLOW-CHART 



RAW MATERIAL 
RECEPT16N 



DRIED ULVA 



GRINDING 
BLADE MILL (12) 



WEIGHING 



MACROCYSTtS 



WEIGHING 



WASHING 
CONICAL POND (1) 



MINCING 
TURBINE MILL (13) 



ACID TREATMENT 
JACKETED POND (2) 



DRAINING 
PERFORATED BASKET IN 
JACKETED POND (2) 



WASHING 
PERFORATED BASKET IN 
.IAOKFTFD PONfWS>\ 



GRINDING 
TURBINE MILL (13) 



ALKALINE DIGESTION 
JACKETED POND (3) 



FILTERING 
PLATES AND FRAMES 
PRESS-FILTER (7) 



STORAGE 
GLASS FIBER VATS 
(8,9,10.11) 



ACID 



HOT WATER 



ALKAUNIZING 



pH MEASUREMENT 



PACKING 






TRANSPORTATION 


PLASTIC CANS 





1437334A; I > 



EP 1 437 334 A1 



FIGURE 2: FLOW -CHART: MASS BALANCE FOR THE MANUFACTURE OF THE 
FERTILIZATION ORGANIC COMPLEMENT 
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FIGURE 3: THREE-DIMENSIONAL PHOTOGRAPHY OF THE EQUIPMENT FOR THE 
ORGANIC COMPLEMENT PRODUCTION. 
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